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The follotuing is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

[CLAIMS] 

[Claim 1] 

An optical information storage medium including: a 
substrate; a super-resolution film made of an inorganic material, 
the super-resolution film being formed on the substrate directly 
or indirectly over a thin film; and an information recording film 
formed on the super-resolution film directly or indirectly over a 
thin film, said optical information storage medium 
characterised in that: 

said super-resolution film is constituted by crystal grains 
or crystal grains having a grain-boundary phase whose 
absorption edge is within a range of ± 10% of a laser wavelength 
used for recording or reading information; and the crystal 
grains have an orientation. 

[Claim 2] 

An optical information storage medium including: a 
substrate having pits for containing information; a 
super-resolution film made of an inorganic material, the 
super-resolution film being formed on the substrate directly or 
indirectly over a thin film, said optical information storage 
medium characterised in that: 

said super-resolution film is constituted by (i) crystal 
grains having an orientation or (ii) crystal grains, with a 
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[Claim 1] 

An optical information storage medium including: a 
substrate; a super-resolution film made of an inorganic material, 
the super-resolution film being formed on the substrate directly 
or indirectly over a thin film; and an information recording film 
formed on the super-resolution film directly or indirectly over a 
thin film, said optical information storage medium 
characterised in that: 

said super-resolution film is constituted by crystal grains 
or crystal grains having a grain- boundary phase whose 
absorption edge is within a range of ± 10% of a laser wavelength 
used for recording or reading information; and the crystal 
grains have an orientation. 

[Claim 2] 

An optical information storage medium including: a 
substrate having pits for containing information; a 
super-resolution film made of an inorganic material, the 
super-resolution film being formed on the substrate directly or 
indirectly over a thin film, said optical information storage 
medium characterised in that: 

said super-resolution film is constituted by (i) crystal 
grains having an orientation or (ii) crystal grains, with a 
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grain-boundary phase, having an orientation, both of (i) and (ii) 
having an absorption edge within a range of ± 10% of a laser 
wavelength used for recording or reading information. 

[Claim 3] 

The optical information storage medium as set forth in 
claim 1 or 2, characterised in that: f 

the absorption edge of said super-resolution film is within 
a range of ± 5% of a laser wavelength used for recording or 
reading information; and the crystal grains have an orientation. 

[Claim 4] 

The optical information storage medium as set forth in 
claim 1 or 2, characterised in that: 

said super-resolution film is constituted by (i) crystal 
grains having an orientation or (ii) crystal grains, with a 
grain-boundary phase, having an orientation, both of the (i) and 
(ii) being II-VI group compound semiconductor having Wurtzite 
or zincblend crystal configuration; and 

the grain-boundary phase is (a) oxides of at least one 
metal selected from silicon, aluminium, titanium, alkali metal, 
and alkali earth metal, or (b) a mixture of the oxides and a 
component constituting the crystal grains. 

[Claim 5] 

An optical information storage medium including: a 
substrate; a super-resolution film made of an inorganic material, 
the super-resolution film being formed on the substrate directly 
or indirectly over a thin film; and an information recording film 
formed on the super-resolution film directly or indirectly over a 
thin film, said optical information storage medium 
characterised in that: 
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said super-resolution film is constituted by (i) crystal 
grains having an orientation or (ii) crystal grains, with a 
grain-boundary phase, having an orientation, both of the (i) and 
(ii) being II -VI group compound semiconductor having Wurtzite 
or zincblend crystal configuration; and 

the grain-boundary phase is (a) oxides of at least one 
metal selected from silicon, aluminium, titanium, alkali metal, 
and alkali earth metal, or (b) a mixture of the oxides and a 
component constituting the crystal grains. 

[Claim 6] 

An optical information storage medium including: a 
substrate having pits for containing information; a 
super-resolution film made of an inorganic material, the 
super-resolution film being formed on the substrate directly or 
indirectly over a thin film, said optical information storage 
medium characterised in that: 

said super-resolution film is constituted by (i) crystal 
grains having an orientation or (ii) crystal grains, with a 
grain-boundary phase, having an orientation, both of the (i) and 
(ii) being II-VI group compound semiconductor having Wurtzite 
or zincblend crystal configuration; and 

the grain-boundary phase is (a) oxides of at least one 
metal selected from silicon, aluminium, titanium, alkali metal, 
and alkali earth metal, or (b) a mixture of the oxides and a 
component constituting the crystal grains. 

[Claim 7] 

The optical information storage medium as set forth in 
claim 5 or 6, characterised in that: 

said II-VI group compound semiconductor is a compound 
of cadmium and/ or zinc, and at least one element selected from 
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sulfur, selenium, tellurium. 
[Claim 8] 

The optical information storage medium as set forth in 
any one of claims 5 to 7, characterised in that: 

said Wurtzite compound has a (001) orientation in 
relation to a surface of the substrate; and 

said zincblend compound has a (111) orientation in 
relation to the surface of the substrate. 

[Claim 9] 

The optical information storage medium as set forth in 
any one of claims 5 to 8, characterised in that: 

a content of the II-VI group compound semiconductor in 
the super-resolution film is 23 mol% or more. 

[Claim 10] 

The optical information storage medium as set forth in 
any one of claims 5 to 9, characterised in that: 

a content of the Il-VI group compound semiconductor in 
the super-resolution film is 23 mol% or more, but not more 
than 95 mol%. 

[Claim 11] 

The optical information storage medium as set forth in 
any one of claims 1 to 10, characterised in that: 

an average grain diameter of the crystal grains in the 
super-resolution film is 3.2 nm or more, but not more than 17 
nm. 



[Claim 12] 

The optical information storage medium as set forth in 
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any one of claims 1 to 10, characterised in that: 

an average grain diameter of the crystal grains in the 
super-resolution film is 3.2 nm or more, but not more than 10.1 
nm. 



[Example 1] 

Fig. 1 is a schematic diagram showing a partial cross 
sectional view of a RAM disc manufactured according to the 
present example. The figure shows: a substrate 1; a 
super-resolution film 2; protection films 3 and 3'; a recording 
film 4; and a reflection film 5. Furthermore, the reference 
numeral 10 indicates an information-recorded-part (hereinafter, 
record pit). The substrate 1 can be made of polycarbonate, 
polyolefin, glass or the like material according to the 
specification of the substrate. In the present example, the 
substrate 1 is made of polycarbonate. Each of the protection 
films 3 and 3' is made of an Si02-based amorphous film. The 
recording film 4 is made of a of Ge-Sb-Te-based phase-change 
material. The reflection film 5 is made of an Al-Ti-based 
reflection film. For the super-resolution film, considered are: (i) 
a simple substance of a compound semiconductor of II-VI 
group; and (ii) a thin film made of a compound containing the 
compound semiconductor and a glass material such as Si02, 
Ti02 , Si02-Ti02, or the like. 

The above mentioned films are all formed through a 
sputtering method. The protection films 3 and 3', and the 
super-resolution film are formed through a radio-frequency 
magnetron sputtering (RF sputtering). The recording film 4 and 
the reflection film 5 are formed through a magnetron sputtering. 
For each of the thin films, a target size of the material was set 
at 6", and Ar was used as a sputtering gas. Further, the power 
supplied for sputtering was 600W to 1.1 5kW, and the duration 
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of the film formation was adjusted so as to achieve a desirable 
film thickness. 

The RAM disc shown in Fig. 1 was manufactured as 
follows. The super-resolution film 2 of 50 nm in thickness was 
formed on a top surface of a polycarbonate substrate 1 having a 
disc-like shape of 0.6 mm in thickness, 120 mm in external 
diameter; and 10 mm in inside diameter. Then, the protection 
film 3 of 90 nm was formed on the super-resolution film 2, and 
the recording film 4 of approximately 20 nm in thickness was 
formed on the protection film 3. Further, the protection film 3' 
of approximately 40 to 100 nm in thickness was formed on the 
recording film 4, and the reflection film 5 of approximately 200 
nm in thickness was formed on the protection film 3*. Two of 
these substrates each having been subjected to the above film 
formations are pasted to each other with a use of ultraviolet 
curable resin, in such a manner that the reflection films 5 of 
both substrates face each other. Thus, a desirable RAM disc 
was obtained. The thickness of the protection film 3' was 
adjusted according to the optical characteristics of the 
super-resolution film used, so as to yield reflection light of the 
highest intensity. 

To the optical disc thus obtained, a semiconductor laser 
of 400 nm in wavelength was irradiated to write in information. 
At this point, laser output was adjusted according to 
information written in, and record pits were formed by 
irradiating pulses to the optical disc. In the present example, 
information-written-parts (record pits) and parts to which no 
information was written in were formed at the same cycle. The 
length of a half of the cycle (i.e., length of each record pit) is 
hereinafter referred to as mark length. 

The laser output for writing in information was set at 15 
mW. That way, the recording film is heated up, the crystal 
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portion is melted, and the portion is rapidly cooled down and 
enters an amorphous state. Thus, information is written in. The 
information can be read out based on a difference between light 
reflectance of the crystalline portion and that of the amorphous 
portion formed by writing in information. 

After the formation of the pits, the laser output was set to 
2 mW, and the pits formed by writing therein information were 
subjected to reading process. Here, whether or not the 
written-in information is read out can be judged by assessing a 
ratio (C/N ratio) of (i) a signal (carrier), which is the difference 
in the reflectance of crystalline portion and that of amorphous 
portion to (ii) a noise signal attributed to other factors of electric 
system or the like. In the present example, the mark length of 
the record pit was varied from 0.1 jam to 0.6 |im, and the C/N 
ratio of each pit was assessed to judge whether or not a small 
piece of information was read out. Further, for comparison, the 
same study was conducted with respect to an optical disc 
having no super-resolution film. Except for the super-resolution 
film, the film configuration of the comparison example was 
made identical to the present example. Furthermore, the discs 
were rotated at a constant linear velocity of 7 m/sec. 

Table 1 shows compositions of the super-resolution film 
of the RAM disc manufactured, crystallized phase obtained from 
an X-ray diffraction pattern of the super-resolution film, and 
orientation. For those films exhibited an orientation, a peak 
strength of the oriented surface is shown. Further, Table 1 
shows C/N ratio of a case where pits are formed at a mark 
length of 0.2 |im. 

Along with those, Table 1 further shows an average grain 
diameter of crystallized grains which were observed, according 
to the later-mentioned procedure, from an in-plane image of the 
super-resolution film in an electronograph taken by 
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Transmission Electron Microscope (TEM). The grain diameter of 
each grain is calculated by using a diameter of a circle whose 
planer dimension equals that of a fine grain observed in the 
TEM image obtained. For each sample, grain diameters of 100 
to 300 grains are calculated, and the average grain diameter is 
obtained by averaging these grain diameters. 



Table 1 



No. 


Component 


Content (mol%) 


Crystallized 
Phase 


Orientation 


Peak 
Strength 
(CPS) 


C/N 
(dB) 


Average 
Grain 

Diameter 
(nm) 


A 

* 


B 


A 


B 


1 


Cdo.5Zno.5S 


Si02 


10 


90 


amorphous 






10 


2.2 


2 


Cdo.5Zno.5S 


Si02 


19 


81 


amorphous 






15 


2.8 


3 


Cdo.5Zno.5S 


Si02 


23 


77 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


300 


31 


3.2 


4 


Cdo.sZno.sS 


Si02 


30 


70 


Wurtzite-type 

Cds - 


CdS(OOI) 
orientation 


750 


35 


4.5 


5 


Cdo.5Zno.5S 


Si02 


38 


62 


Wurtzite-type 
Cds 


CdS(OOI) 
orientation 


900 


42 


6.7 


6 


Cdo.5Zno.5S 


Si02 


90 


10 


Wurtzite-type 
Cds 


CdS(OOI) 
orientation 


3000 


44 


8.4 


7 


Cd0.5Zn0.sS 


Si02 


100 


0 


Wurtzite-type 
Cds 


CdS(OOI) 
orientation 


6500 


* 

35 


10.2 



In each of the samples No. 1 to 7, Cdo.sZno.s whose 
absorption edge is approximately 400 nm is used as a 
compound semiconductor, and Si02 is selected as an 
grain-boundary phase forming component. The mix proportion 
is varied among the samples 1 to 7. Further, the sample No. 7 is 
a super-resolution film made of Cdo.sZno.s alone. 

Fig. 2 shows spectral transmittance curves of 
single-layered super-resolution films of the samples No. 2, 5, 6, 
and 7. All the films has their absorption edge at 400 nm as is 
marked by the arrow, and are transparent with respect to light 
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whose wavelength is 400 nm or longer. Therefore, an oscillation 
in relation to the wavelength was observed, which oscillation 
caused by an interference of a reflection from a back surface. 
On the other hand, the transmittance dropped to 0.3 or lower 
on the shorter wavelength side of the absorption edge. From the 
result, it is believed that these materials have higher 
absorbency in relation to light of 400 nm or less in wavelength, 
and highly interactive with such light. 

Fig. 3 shows variations of C/N ratios of the comparative 
example having no super-resolution film, and the samples No. 2, 

6, and 7, in relation to various mark lengths. In the case of 
comparison example, the C/N ratio was approximately 40dB 
and was relatively good when the mark length was 0.35 |Lim or 
longer. However, when the mark length is shortened, the C/N 
ratio decreased. When the mark length was 0.2 fxm, the C/N 
ratio was approximately 20dB. The sample No. 2 yielded a 
slightly improved C/N ratio; however it was yet similar to the 
C/N ratio obtained from the comparative example. 

On the other hand, in the cases of the samples No. 6 and 

7, a high C/N ratio of approximately 45dB is maintained until 
the mark length was reduced to approximately 0.2 |am. Even 
when the mark length was reduced to 0.1 a high C/N ratio of 
40dB is obtained. From these results, it is found that 
super-resolution films of the samples No. 6 and 7 yield a 
super-resolution effect. Therefore, it is possible to write or read 
information with a use of the same laser light source, despite of 
shorter mark length. Although both of the samples No. 6 and 7 
yield a high super-resolution effect, the sample No. 6 yields a 
higher super-resolution effect than the sample No. 7. 

Fig. 4 shows the C/N ratio of each composition of the 
super-resolution film shown in Table 1, where the mark length 
is 0.2 fim. Through comparison, it is found that the value of 
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C/N ratio was 10 dB in the sample No. 1 whose content of 
CDo.5Zno.5S is 10 mol%, and that the value of the C/N ratio was 
15 dB in the sample No. 2 whose content of CDo.5Zno.5S is 19 
mol%. In either cases, the C/N ratio was not significantly 
improved. On the other hand, the samples No. 3 to 7 each 
containing 23 to 100 mol% of CDo.5Zno.5S resulted in a high 
C/N ratio of 30dB to 45dB. From these results, it is found that 
thin films of the samples 3 to 7 yield a super-resolution effect. 
Furthermore, the samples No. 5 and 6 each exhibited a higher 
super-resolution effect than the sample NO. 7 whose content of 
CDo.5Zno.5S is 100 %. From Fig. 4, it is found that the C/N ratio 
becomes 40 dB or more, when the content of CDo.5Zno.5S is 
within a range from 35 mol%, inclusive, to 95 mol%, inclusive. 

When an optical disc having a super resolution film of the 
sample No. 6 was rotated, and the linear velocity of the rotation 
was increased, it was possible to perform information 
reading/ writing while keeping the C/N ratio almost unchanged, 
until the rotation of the optical disc reached a high speed 
rotation of 15 m/s. Further, information reading/ writing was 
performed with respect to a single circumference of the optical 
disc, with laser power being respectively set at 15 mW for 
writing, and 2mW for reading. As a result, no deterioration in 
the C/N ratio was observed until the information 
reading/ writing was performed 10^ times. As described, an 
optical disc having the super-resolution film of the present 
example support a high-speed rotation, and has an excellent 
resistance against a laser irradiation. 



Further, an increase in the C/N ratio with increases in 
the content of Cdo.5Zno.5S and Cdo.5Zno.5S (002)peak strength 
was observed. From this, it is believed that an increase in the 
quantity of polarized Cdo.5Zno.5S increases the nonlinearity. 
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Thus, when a small amount of Cd0.5Zn0.5S is contained 
as in the cases of the samples No. 1 and 2, the super-resolution 
film will have a configuration in which fine crystal grains are 
dispersed. Since the fine crystal grains of Cdo.5Zno.5S are 
randomly oriented, the nonlinearity is small. Further, when a 
large amount of Cdo.sZno.sS is contained as in the cases of the 
samples No. 3 to 7, the hexagonal crystals of Cdo.5Zno.5S were 
oriented along c-axis. In this case, a large nonlinearity was 
obtained. Thus, a super-resolution effect was obtained. 

Further, when the content of the Si02 component is 
appropriate, the crystal grain diameter of the Cdo.5Zno.5S is 
reduced while maintaining the orientation thereof, and the 
grains are kept apart from one another. Accordingly, a high 
super-resolution effect attributed to optical nonlinearity is 
obtained. 

As shown in Table 1 and Fig. 4, when the content of 
Cdo.5Zno.5S is 23 mol% or more, oriented crystal grains of 
Cdo.5Zno.5S are obtained, the C/N ratio surpassing 30 dB is 
obtained, and a super-resolution effect is obtained. Even higher 
super-resolution effect with over 40 dB in the C/N ratio can be 
achieved, by setting the content of the Cdo.5Zno.5S within a 
range from 35 mol%, inclusive, to 95 mol%, inclusive. 

When the content of Cdo.5Zno.5S is less than 23%, the 
grains of Cdo.5Zno.5S are randomly oriented, and it is hard to 
achieve a high super-resolution effect. Further, when the 
content of Cdo.5Zno.5S is less than 35%, the super-resolution 
effect is obtained, but it is difficult to achieve a high C/N ratio. 
Further, when the content of the Cdo.5Zno.5S is over 95%, the 
content of Si02 is no longer sufficient. Therefore, the amount of 
grain-boundary phase components is reduced, and coarsening 
of the grains occurs. As a result, characteristics are slightly 
deteriorated. 
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[Example 2] 

Table 2 shows samples No. 8 to 14. As in Example 1, 
Cdo.5Zno.5S was employed as the compound semiconductor 
component. As the grain- boundary phase component, the 
samples No 8 to 14 respectively employs: SiOa * Ti02; AI2O3; 
Ti02; Si02-Na20-CaO glass; Si02-K20-CaO glass; 
Si02-Na20-MgO glass; and Si02-B203 glass. The assessment 
items and medium configuration are the same as those of 
Example 1. 



Table 2 



No. 


Component 


Content 
(mol%) 


Crystallized 
Phase 


Orientation 


Peak 
Strength 
(CPS) 


C/N 
(dB) 


Average 

Grain 
Diameter 

(nm) 


A 


B 


A 


B 


8 


Cdo.5Zno.5S 


SiOaTiOs 


90 


10 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


950 


46 


6.2 


9 


Cdo.5Zno.5S 


AI2O3 


90 


10 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


1000 


42 


6.7 


10 


Cdo.5Zno.5S 


Ti02 


90 


10 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


1100 


42 


7.2 


11 


Cdo.5Zno.5S 


Si02-Na20-CaO 


90 


10 


Wurtzite-type 
Cds 


CdS(OOI) 
orientation 


1500 


40 


9.2 


12 


Cdo.5Zno.5S 


Si02-K20-CaO 


90 


10 


Wurtzite-type 
Cds 


CdS(OOI) 
orientation 


1480 


41 


9.5 


13 


Cdo.5Zno.5S 


Si02-Na20-MgO 


90 


10 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


1450 


41 


9.7 


14 


Cdo.5Zno.5S 


Si02-B203 


90 


10 


Wurtzite-type 
Cds 


CdS(001) 
orientation 


1510 


40 


9.3 



The content of compound semiconductor (i.e., Cdo.5Zno.5S) 
was fixed at 90 mol% which yielded favorable results in 
Example 1. All the cases using different grain-boundary phase 
components exhibited Cdo.5Zno.5S (001) orientation, and yielded 
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a high super-resolution effect. However, the grain diameter of 
Cdo.5Zno.5S crystals produced are slightly different, and 
therefore the resulting C/N ratio slightly varied when the 
grain-boundary phase component is varied. 

When SiOa* Ti02 was used as the grain-boundary phase 
component, the average grain diameter was small and was 
approximately 6.2 nm. Therefore, the C/N ratio in this case was 
large and was 46. When AI2O3 or Ti02 was used as the 
grain-boundary phase component, the average grain diameter 
was approximately 7 nm, and the both average grain diameter 
and C/N ratio were substantially the same as the case of the 
sample No, 1 using SiOa. 

In each cases of the samples No. 11 to 14 respectively 
using Si02-Na20-CaO glass; Si02-K20-CaO glass; 
Si02-Na20-MgO glass; and Si02-B203 glass, the average grain 
diameter increased to approximately 9.5 nm. Therefore, the C/N 
ratios in these cases were slightly lowered. However, any of 
these cases yielded the super-resolution effect, and these 
grain-boundary phase components were suitable. 

Thus, it is found that the grain-boundary phase 
component is preferably: Si02; Ti02; AI2O3; or glass containing 
an alkali metal such as NaaO, K2O, or an alkali earth metal 
such as CaO, and MgO. 

[Example 3] 

Next, detailed study was conducted on compound 
semiconductor substances having a most suitable composition 
as a super-resolution film in relation to various laser 
wavelengths. An absorbance wavelength of a compound 
semiconductor can be desirably varied by forming a compound 
(mixed compound) containing two or more kinds of 
semiconductor substances. Since the absorption edge of 
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Cdo.5Zno.5S dealt in Examples 1 and 2 is 403 nm, it is believed 
that the substance is highly interactive with laser light of 400 
nm in wavelength. Thus, in order to achieve a super-resolution 
effect in relation to a laser wavelength used, it is necessary to 
use a compound semiconductor having a composition ratio by 
which an absorption edge is set nearby the laser wavelength 
used. 

In the present example, the composition of a mixed 
crystal containing CdS and ZnS having its absorption edge at 
320 nm (3.83 eV) is varied, and super-resolution effects in 
relation to laser light of various wavelengths are studied. 
Further, each of the film is mixed with Si02 to form a thin film, 
and the super-resolution characteristic of the thin film was also 
studied. 

An increase in a laser wavelength used will increase a 
mark length which allows information reading at a high C/N 
ratio. 

Accordingly, to properly assess the super-resolution effect 
for each wavelength, the super-resolution characteristic was 
assessed as follows. 

Namely, for each wavelength, an actual measurement of 
the C/N ratio in relation to a mark length mentioned in 
Example 1 is performed on an optical disc of the comparative 
example having no super-resolution film. While the mark length 
is reduced, the mark length was measured until the C/N ratio 
dropped to 8dB. Then for each sample of the present example 
having a super-resolution film, the C/N ratio in relation to the 
mark length at which the C/N ratio of the comparative example 
resulted in 8 dB was assessed. 

In Table 3, shown are: compositions of produced mixed 
crystals; absorbance wavelength measured by the same method 
as Example 1; crystallized phases; orientation assessed by 
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means of X-ray diffraction; a peak strength of the X-ray 
diffraction of an oriented surface (only for samples exhibited an 
orientation); and a C/N ratio in relation to each laser 
wavelength. 



Table 3 





Component 


Content 
(mol%) 


Crystallized 
Phase 


Absorption 
Edge (nm) 


C/N (dB) in relation to Laser wavelength (nm] 


No. 


A 


B 


A 


B 


350 


380 


400 


420 


450 


500 


550 


600 


15 


CdS 


SiOz 


100 


0 


Wurtzite 

fOOl^ 


481 


17 


19 


22 


25 


50 


42 


30 


14 


16 


Cdo.7Zno.3S 


SiOa 


100 


0 


Wurtzite 


435 


18 


41 


43 


51 


42 


29 


19 


12 


17 


Cdo.5Zno.5S 


SiOz 


100 


0 


Wurtzite 


403 


25 


46 


49 


47 


29 


24 


16 


9 


18 


Cdo.3Zno.3S 


SiOz 


100 


0 


Wurtzite 
(001 > 


368 


46 


48 


33 


25 


17 


14 


11 


9 


19 


ZnS 


SiOz 


100 


0 


Wurtzite 
(001) 


320 


31 


29 


15 


9 


8 


7 


8 


7 


20 


CdS 


SiOz 


90 


10 


Wurtzite 
(001) 


480 


15 


21 


24 


28 


47 


49 


32 


19 


21 


Cdo.7Zno.3S 


SiOz 


90 


10 


Wurtzite 
(001) 


433 


20 


38 


41 


48 


41 


28 


22 


14 


22 


Cdo.5Zno.5S 


SiOz 


90 


10 


Wurtzite 
(001) 


402 


28 


48 


51 


45 


28 


21 


18 


10 


23 


Cdo.3Zno.3S 


SiOz 


90 


10 


Wurtzite 
(001) 


371 


45 


47 


32 


24 


18 


14 


10 . 


8 


24 


ZnS 


SiOz 


90 


10 


Wurtzite 
(001) 


324 


30 


28 


14 


10 


9 


8 


9 


8 


25 


ZnSe 


SiOz 


90 


10 


Zincblend 
(111) 


443 


24 


31 


34 


41 


45 


37 


25 


20 



As the results of the samples No. 15 to No. 19 show in 

Table 3, when ZnS is added to CdS and the content of the ZnS 
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is varied, the absorbance wavelength dropped from 481 nm to 
320 nm, substantially proportional to the content of the Zns. 
The similar tendency also resulted by adding 10 mol% of Si02 
as in the case of the samples NO. 20 to 24. Further, in each of 
the thin films, the crystallized phase was Wurtzite type crystals, 
and exhibited (001) orientation. Further, the sample No. 25 
uses a single phase of ZnSe, and has its absorption edge at 
443nm. 

Fig. 16 and Fig. 17 show a C/N ratio obtained from each 
composition of the super-resolution film, in relation to laser 
wavelengths. Fig. 16 shows cases where the content of Si02 is 0 
mol%, and Fig. 17 shows cases where the content of SiOa is 10 
mol%. From these figures, it is obvious that a wavelength band 
within which a high C/N ratio is obtained exists so as to 
correspond to the absorbance wavelength of each 
semiconductor compound component. For example, in a case of 
the sample No. 15 using CdS whose absorption edge is at 480 
nm, a high C/N ratio of 30 dB is obtained for the laser 
wavelength within a range from 425 nm to 550 nm. 
Furthermore, a remarkably high C/N ratio of 40 dB or more is 
obtained for the laser wavelength within a range from 450 nm to 
500 nm. In a case of the sample No. 17 whose absorption edge 
is at 403 nm, a C/N ratio of 30 dB or more is obtained for the 
laser wavelength within a range from 355 nm to 520 nm, and a 
C/N ratio of 40 dB or more is obtained for the laser wavelength 
within a range from 380 nm to 420 nm. Further, in a case of the 
sample No. 25 using a single phase ZnSe and whose absorption 
edge is at 443 nm, a C/N ratio of 30 dB or more is obtained for 
the laser wavelength within a range from 370 nm to 530 nm, 
and a high C/N ratio of 40 dB or more is obtained for the laser 
wavelength within a range from 420 nm to 450 nm. 

As described, the laser wavelength band within which a 
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C/N ratio of 30 dB is obtained, or the laser wavelength band 
within which even higher C/N ratio of 40 dB or more is obtained 
exist with the absorbance wavelength in the middle of each 
band. According to the results of the samples No. 15 to 25 
shown in Fig. 16 and Fig. 17, a high C/N ratio of 30 dB or more 
is obtained by using laser whose wavelength is within a range of 
± 10% of the absorbance wavelength. Further, by using laser 
whose wavelength is within a range of ± 5% of the absorbance 
wavelength, even higher C/N ratio of 40 dB or more is obtained. 

In the cases of the samples No. 15 to 24, the absorption 
edge of the CdS is 480 nm, and that of the ZnS is 320 nm. 
Therefore, it is possible to support a laser wavelength of this 
range. The similar effect is obtained for a laser having a longer 
wavelength, by using a compound semiconductor such as CdSe, 
ZnTe, or CdTe, whose absorption edge is located on the longer 
wavelength side. 

Table 4 shows absorbance wavelengths, crystallized 
phases, orientation, and C/N ratios of cases using a CdSSe 
based semiconductor material which is acquired by adding 
CdSe to CdS. The measurement methods are the same as those 
shown in Table 3. 
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Table 4 



No 


Component 


Content 
(mol%) 


Crystallized 
Phase 


Absorption 
Edge (nm) 


C/N (dS) in relation to Laser wavelength (nm) 


A 


B 


A 


B 


500 


550 


600 


620 


640 


650 


680 


700 


750 


800 


26 


CdS 


SiOz 


100 


0 


Wurtzite 
(001) 


480 


42 . 


30 


14 


12 


8 


7 


8 


8 


8 


8 


27 


CdojSeoa 


Si02 


100 


0 


Wurtzite 
(001) 


538 


28 


42 


25 


21 


15 


12 


9 


8 


8 


8 


28 


Cdo.sSeo.s 


SiOa 


100 


0 


Wurtzite 
(001) 


577 


20 


40 


41 


35 


24 


18 


15 


8 


8 


8 


29 


CdasSeoj 


Si02 


100 


0 


Zincblend 
(111) 


616 


18 


28 


42 


48 


47 


37 


29 


14 


10 


8 


30 


CdSe 


SiOz 


100 


0 


Zincblend 
(111) 


674 


10 


14 


18 


33 


41 


47 


51 


48 


31 


24 


31 


CdS 


SiOz 


90 


10 


Wurtzite 
(001) 


480 


40 


32 


15 


13 


10 


8 


9 


8 


8 


8 


32 


Cdo.ySeo.a 


SiOz 


90 


10 


Wurtzite 
(001) 


538 


35 


47 


23 


18 


12 


10 


9 


8 


8 


8 


33 


Cdo.sSeo.s 


SiOz 


90 


10 


Wurtzite 
(001) 


577 


31 


45 


45 


38 


31 


20 


17 


12 


10 


9 


34 


CdaaSeo.T 


SiOz 


90 


10 


Zincblend 
(111) 


616 


24 


35 


47 


50 


46 


38 


24 


10 


9 


8 


35 


CdSe 


SiOz 


90 


10 


Zincblend 
(111) 


674 


7 


12 


20 


35 


43 


49 


52 


47 


32 


21 


36 


ZnTe 


SiOz 


90 


10 


Zincblend 
(111) 


517 


42 


38 


24 


21 


18 


12 


10 


8 


8 


8 


37 


CdTe 


SiOz 


90 


10 


Zincblend 
(111) 


780 


8 


8 


8 


9 


10 


15 


21 


35 


42 


47 


38 


CdSeo.gTeo.s 


SiOz 


90 


10 


Zincblend 
(111) 


730 


8 


10 


12 


15 


21 


27 


37 


42 


45 


37 



In each of the samples No. 26 to 35 using a CdSSe based 
semiconductor material, the absorbance wavelength increased 
with an increase in the content of CdSe in CdS. In a case of the 
sample No. 28 whose molar ratio of CdS: CdSe is 1:1, the 
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absorbance wavelength was 577 nm. On the other hand, in a 
case of the sample No. 30 only using CdSe, the absorbance 
wavelength was 674 nm. 

In addition to a Wurtzite type compound observed in a 
case of using only CdS, cubical crystals of a zincblend 
compound were precipitated in the sample 29 using CdSo.sSeo.?, 
when CdSe was added to CdS. In this case, only a peak in the 
(111) direction of the cubical crystals were observed, and as 
expected, the crystals had their orientation. The (111) direction 
of the cubical crystals is a direction corresponding to the (001) 
direction of the cubical crystals, and the crystals were oriented 
in the direction in which polarization easily occurs. Further, as 
a result of observation using TEM, fine grains of approximately 
10 nm in grain diameter with no grain-boundary phase were 
crystallized in the samples No. 26 to 30, irrespective of the 
crystal system of the phase crystallized. Further, in the samples 
No. 31 to 38, crystallized were a group of fine grains of less than 
10 nm in grain diameter with an amorphous grain -boundary 
phase. 

Fig. 18 and Fig. 19 each shows variation in a C/N ratio in 
relation to variation of a laser wavelength. As in the samples of 
Table 3, laser wavelength regions of the samples of Table 4, 
each of which regions yield a high C/N ratio, are different from 
one another depending on the respective absorption edges of the 
samples. It is obvious that a high C/N ratio of 40 dB or more is 
obtained by using laser whose wavelength is within a range of ± 
5% of the wavelength at the absorption edge. Further, as shown 
in the samples No. 35 to 37 in Table 4, the super-resolution 
effect was obtained by using a laser whose wavelength is within 
the region corresponding to the wavelengths of the respective 
absorption edges, even if a single phase such as CdSe, ZnTe, or 
dTe is used. Further, in a case of CdSe0.5Te0.5 which is a 
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mixed crystal of CdSe and CdTe as in the sample No. 38, the 
absorption edge is at a wavelength nearby 730 nm. By using a 
laser whose wavelength is nearby the wavelength of the 
absorption edge, a high super-resolution effect was obtained. 

Thus, in a case where a mixed crystal or a single phase of 
a compound semiconductor is used, or where the mixed crystal 
or a single phase is mixed with a glass material such as Si02 or 
the like, a high super-resolution effect is obtained by using a 
laser whose wavelength is within a range of ± 10% (more 
preferably 5%) of the wavelength of the absorption edge. If the 
chemical compound used is constituted by an element of VI 
group such as cadmium and zinc and an element of II group 
such as sulfur, selenium, tellurium or the like, a high 
super-resolution effect was obtained in a wavelength band 
ranging from a near-ultraviolet region to a visible region, or 
even to a near-infrared region. 

Further, it is found that a high super-resolution effect is 
obtained not only when the crystallized phase is a Wurtzite. 
compound, but also when the crystallized phase is cubical 
crystals of zincblend compound. When a Wurtzite compound is 
crystallized, the compound is preferably oriented in the (001) 
direction. Further, when a zincblend compound is crystallized, 
the compound is preferably oriented in the (111) direction. 



[Example 5] 

Next, an optical disc having an ROM configuration as 
shown in Fig. 22 is manufactured, and a super-resolution 
characteristic thereof is assessed. Fig. 22 shows: a 
polycarbonate substrate 1; record pits 10 to which information 
is written in; a super-resolution film 2; a protection film 3; and 
a reflection film 5. In the present Example, a CdS based thin 
film as shown in the sample No. 6 is adopted as the 
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super-resolution film 3. Further, an Si02 protection film was 
adopted as the protection film 3. Further, for the reflection film 
5, an Al-Ti based alloy was used. 

Further, as shown in Fig. 22, the optical disc of the 
present example has lands and grooves for the purpose of 
performing tracking. On both of the lands and grooves, record 
pits having information are formed. 

The ROM disc was formed as follows. First, a pit pattern 
of 0.1 to 0.6 jLim in mark length was formed on a photoresist, 
using a laser. Then, the pit pattern was transferred onto a 
Ni-made mold, and a substrate was formed by injecting 
polycarbonate into the mold. On the substrate, a 
super-resolution film of 50nm in thickness was formed through 
• a sputtering. After the Si02 protection film of 90 nm in 
thickness was formed, the Al-Ti based reflection film of 100 nm 
in thickness was formed. The thickness of the substrate 1 was 
0.6 mm. Two of these substrates 1 having subjected to the film 
formations are pasted with a use of ultraviolet curable resin, in 
such a manner that the respective reflection films face each 
other. Thus, a ROM disc of 1.2 mm in thickness was obtained. 

A reproduction wavelength was set at 400 nm, and a C/N 
ratio in relation to various mark lengths was assessed by using 
the ROM disc. As a result, a C/N ratio of 42 dB was obtained 
for a mark length of 0.2 nm. It is therefore found that the ROM 
disc has a high super-resolution characteristic. As described, by 
providing the super-resolution film of the present invention in 
an optical disc such as an ROM or an RAM, the 
super-resolution film of the present invention is applicable to a 
mass volume storage medium supporting a high-speed rotation. 



INDUSTRIAL APPLICABILITY 

With the present invention adopting an oriented 
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compound semiconductor of II-VI groups, it is possible to obtain 
an optical disc yielding a high super-resolution effect for 
various wavelength band within a range from a near-ultraviolet 
region to a visible region or, even in a near-infrared region. 
Further, by providing a super-resolution film of the present 
invention in an optical disc, it is possible to obtain a mass 
volume rewritable optical disc (RAM disc) which is hardly 
deteriorated by repetitive information writing and reading, and 
which has a high responsiveness. It is further possible to obtain 
a mass volume read-only optical disc (ROM disc) which is 
hardly deteriorated by repetitive information writing and 
reading, and which has a high responsiveness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram showing a partial cross 
sectional view of an RAM disc manufactured in an example of 
the present invention. 

Fig. 2 is a diagram showing spectral transmittance curves 
of super-resolution films of the samples No. 2, 5, 6, and 7. 

Fig. 3 is a graph showing a variation in a C/N ratio in 
relation to mark lengths. 

Fig. 4 is a diagram showing a variation in the C/N ratio in 
relation to the content of CdZnS. 

Fig. 5 is a diagram showing an X-ray diffraction pattern of 
the super-resolution film of the sample No. 2. 

Fig. 6 is a diagram showing an X-ray diffraction pattern of 
the super-resolution film of the sample No. 6. 

Fig. 7 is a diagram showing an X-ray diffraction pattern of 
the super-resolution film of the sample No. 7. 

Fig. 8 is a schematic diagram showing a crystal 
configuration of a Wurtzite compound. 

Fig. 9 is a schematic diagram showing a crystal 
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configuration of a zincblend compound. 

Fig. 10 is an electronograph of the super-resolution film 
of the sample No. 2, which is taken by a cross-sectional 
transmission electron microscope. 

Fig. 11 is an electronograph of the super-resolution film 
of the sample No. 6, which is taken by a cross-sectional 
transmission electron microscope. 

Fig. 12 is an electronograph of the super- resolution film 
of the sample No. 7, which is taken by a cross-sectional 
transmission electron microscope. 

Fig. 13 is an electronograph of the super-resolution film 
of the sample No. 2, which is taken by a plane transmission 
electron microscope. 

Fig. 14 is an electronograph of the super-resolution film 
of the sample No. 6, which is taken by a plane transmission 
electron microscope. 

Fig. 15 is an electronograph of the super-resolution film 
of the sample No. 7, which is taken by a plane transmission 
electron microscope. 

Fig. 16 is a diagram showing how the C/N ratio varies 
when the wavelength of laser is varied. 

Fig. 17 is a diagram showing how the C/N ratio varies 
when the wavelength of laser is varied. 

Fig. 18 is a diagram showing how the C/N ratio varies 
when the wavelength of laser is varied. 

Fig. 19 is a diagram showing how the C/N ratio varies 
when the wavelength of laser is varied. 

Fig. 20 is a diagram showing a variation in the average 
grain diameter of fine grains of crystallized semiconductor 
compound. 

Fig. 21 is a diagram showing a variation in the C/N ratio 
in relation to the average grain diameter of the fine grains of 
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crystallized semiconductor compound. 

Fig. 22 is a schematic diagram showing a partial cross 
sectional view of an ROM disc manufactured in an example of 
the present invention. 
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4 7" ((103)®) :^jiif(DiiLm^i<^^J^\^-^if)^M,hn^. 

±%IUU N0.6 , . 7 (DMBiX^it^oo-iy (0 0 2) ®o«^*^'^^$ ti;^cc: ^1*^ 

m 

ofeo 0 10-1 2 c^0©if®:S"(RiA^p>^§^u;^cj©'a-^D3i3tm?mm^^<^^ 

tCOV^-C 1 0 0 ~ 3 0 0^Sl£DmMTFf::^V^-C3^^=&^ai ^©^i^ft^ oT 

®f^^r(R]CD3i3iMm^'mM^^®^isiii'S:iii 1 3 iczi^i-. znhom^mwi^^ 

S i O 2'S:3£^:$J'iit-6^^^M©;*f^;^v h V v if 7^ 7 ® ffJ Jr^*^)^^^ 

3 nmCDC do. 5 Z n 0. 5 S (D^Jgi? 6 

N0.6 ®^j^cDif®:&iR]*^f>®m^m^^#®^^0'i:Ei 1 1 ^j^© 
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No.6 O^J^-e{i. ^i^^mm 5 n m(DC do. 5 Z n q. 5 8 ^^'^^C 

]^T'{i, C do. 5 Z no. 5 Sm.^8(Dmm^ S i OjU ^^Jg^^^B 9 U 

^ o T V > s *^'fU BJ U j^c. 
?:5^i::. No. 7 ©^M©tf®:S.t)^^®®^5iMm^iS?S^^#% 0 1 2 . 01 

5 Cgt-t. dCD^J^fCfcU^-C C do. 5 Z n 0. 5 S®M? 8 {13^:^ b T 

^t^ii-^^iP U'Cv^;&:v^;^c«). No. 6 T*^ Pjti;^c J: -5 ^c^S^fi|cD3^|?.ti{i?^ 

3^tNo.6, 7(D<t5{::. C d 0. 5 Z n 0. 5 SS^*^'^^{^^H&b. y&^Oc$i*^*S 
N0.6 £D J; -5 {::C d 0. 5Z n 0. 5 S i O ^(OiS =7 
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m 8 iZ^-t^JVyj^ C d i: S it c miZ^^izM.Ayfd — M 

(o^^t^ ^ ,-r c: t. i)^ n m tr $) s ..d CD. c M- 1 u - ^— Mi)^ mm :^ ti^ . 

*;^c S i 0 2^^^j^iPL;'^ciMM No.e(D:&i)^Um No. 7 J; U =fcMg?^^^3&^' 
^^T**o;t. dtlt*. iS)^ No. 6 £0^-^. mi Is 0 14 C^-fd; ^ d S i 

^^a^oMnf^ j:o-cc do. gZ no. 5 s ti. f^mm.mi)^8. 

tec do. bZho. 5 st£?ra±cDJ^^*^'^< ^^;^ciD. 'fK#^(:::^D;'cifl:^®ia[ 

^ P> >>l/ T -r bMCdo. gZno. gScDCOOl) :6'In]{Ciei^ UT^/^7t. b 

tf-^3tJg*^'^J& U, C do. gZno. 5S^Wft*^#V^{5^fC do. gZno. 
gS (0 0 2) ®tf-:^3i^*i'^i;fc;Lt:v^/c. */c. CKOCdo. gZno. 5 S 
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»®tiilp:RO*Cdo. sZno. 5S (0 0 2) lf-i7StJi^©tiilPt::#oTC/NJ:b 
i3HniiUhX\^^mi^i)^^hntz. :i(D:it^^h^. ^:@TS C d 0. 5 Z n 5 S 

&.±<D^oi:i. urn No.l, 2iDJ;-5(CCdo. sZno. 5 S ^^i^^il'^^C V^J# 
•&{3{iM^fHl£?®^t5tM©^jtt^y. C do. 5Z no. 5 S^MreS^^^^^V 

^A^jL:&^^m<t^ibi^^^m^^i)^4^-^i^''^t^o ^tiun no. 3~7 

(CC do. gZno. 5 S^W**^'#'V^jt^{I{iA^SC do. 5 Z n 0. 5 S © c $ft tcBB 
hi::S i O 2^^MMWt:$>^ do. 5Z no. 5 S (D@BI«I 'Ir^J^ U^C*^*f>M 

m. 1 ;S.t>'llI 4 tC^L/dip C d 0. 5Z n 0. 5 S 0^^**>'^;VitlT' 2 3% 
&.±X'St>mt^ iBl«lU;^cC d 0. 5 Z n 0. 6 SCD^S)gt^*>'#f>ti, C/N*^'3 0 

c do. 5Z no. s s-^%»?:^;vjtT' 3 5 % 

J^±9 5%iikTil'tnit^\>^, 

>i5fA Jfe ^ev^Mi?^^:^*^*^'btl^I< v^. ^;tC do. gZ n 0. 5 s 

#f>ntC < V^o $ P>CC d 0. 5 Z n 0. 5 S^mM*^ 9 5 J: S i O 

[^JSM 2 ] 

♦B®^:^^^ SiOg-TiOa. AI2O3. T i O 2. SiOa-NagO-CaO 
iy^y^s S i O 2-K2O - C a O;^*^;^. S i O 2 - N a 2 O -M g O S 
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2 



No. 


m 






Em 


(CPS) 


C/N 
(dS) 


(nm) 


A 


B 


A 


B 


8 


CdojZnojS 


Si02-Ti02 


90 


10 




CdS(001}E|n| 


950 


46 


6.2 


9 


CdojZno^S 


AI2O3 


90 


10 




CdS(001)iB|Sl 


1000 


42 


6.7 


10 




Ti02 


90 


10 


OJI/77'fhiCdS 


CdS(001)iBlB] 


1100 


42 


12 


11 




SiOj-NajO-CaO 


90 


10 




CdS(001)iBiRl 


1500 


40 


9.2 


12 


CdojZnasS 


SiOz-KjO-CaO 


90 


10 


O^I/'^T'fhSCdS 


CdS(001)iB[S] 


1480 


41 


9.5 


13 


CdosZnojS 


Si02-Na20-IVIgO 


90 


10 


't7;i'':/7'fhlCdS 


CdS(001)Efn] 


1450 


41 


9.7 


14 


CdosZno^S 


SiOx-BjOj 


90 


10 




CdSCOODElRl 


1510 


40 


9.3 



no. sS (0 0 1) miRlii^nhn. *>C>^V^M^^^jJ||^#6 d i:*^'t?t T'c, v 

^mU^^t UT S i O2 • T i O 2 tffiV^7^c:^'^tw{i^i^|^[#*^*^ 6 . 2 n m 
i:/^$<. "tCDtzLtbCyNitiJ^^ 6 t.-:k^i)^':>tzo AI2O3, T i O 2 ^ffl^'^i^c 

2pj^5g^:g;i,^*^7 nmgg-e^U. ^i^JgllS. C /Nit No. 1 

CDS i o 2^^^^-^^: {^{^111 l;-e*-p;'c. 

J^^ifa^diJ'i: S iOa-NagO-CaO, SiOg-KgO-CaO, Si 
Oa-NaaO-MgO, Si O 2 - B ^(D^:ff ^ M^^t^Um No. 1 1 ~ 1 

^j;±cD<k-5tw. m.n-^m^tVXi,tS i O^, T i O2, A 1 20 3^U< {*N a 
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imMm 3 ^ 

^HfiS^Jtrii. C d S i:. 3 2 0 n m ( 3 . . 8 3 e V) ® iiX ^ W -5 Z n S 

X III ^ { r i y ^ flS U >b @S l«] ft . SB l«I L t (D SB IR] ® © X a [0] iff ® b° - ^ 

^ i/- — !f - ft c ^ -r § c / N ifc ^ a 3 1 c ^ -r . 
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3 



No 










#U-9'-tl(nm)lwMt5G/N(dB) 


A 


B 


A 


B 


(nm) 


350 


380 


400 


420 


450 


500 


550 


600 


15 


CdS 


SiOj 


100 


0 




481 


17 


19 


22 


25 


50 


42 


30 


14 


16 


Cdo^ZnoaS 


SiOj 


100 


0 


•ty/u^T-fKooi) 


435 


18 


41 


43 


51 


42 


29 


19 


12 


17 


CdnsZnosS 


SiOj 


100 


0 




403 


25 


46 


49 


47 


29 


24 


16 


9 


18 


Cdo.3Zno.3S 


Si02 


100 


0 




368 


46 


48 


33 


25 


17 


14 


11 


9 


19 


ZnS 


Si02 


100 


0 




320 


31 


29 


15 


9 


8 


7 


8 


7 


20 


CdS 


SiOj 


90 


10 


't7;i/77-<Kooi) 


480 


15 


21 


24 


28 


47 


49 


32 


19 


21 


CdaiZnouS 


SiO^ 


90 


10 




433 


20 


38 


41 


48 


41 


28 


22 


14 


22 


GdasZnojS 


SiOj 


90 


10 


'^}\'V7^Hm) 


402 


28 


48 


51 


45 


28 


21 


18 


10 


23 


CdojZnojS 


SiOj 


90 


10 


'!;;i'77'i'Kooi) 


371 


45 


47 


32 


24 


18 


14 


10 


8 


24 


ZnS 


SiOj 


90 


10 


'^nv7'<Hm) 


324 


30 


23 


14 


10 


9 


8 


9 


8 


25 


ZnSe 


SiOj 


90 


10 


mmmm) 


443 


24 


31 


34 


41 


45 


37 


25 


20 



msCD No. 1 5 — 1 9 {r^f J; -5 (C, C d S ICZ n S %^iP UT-^©^W*& 
^'fb^it'S ^iRJ^fi{i4 8 1 nmi)^h 3 2 0 nmiifSt^ Z n-^^Mi^hhMly 
-C-fST UTV^-D j/^co */c. No.20~24(D,k^{CS iOa^l Omo 1 %^ilOL 

MMST'^U. (00 1) {w@2l«I L//cjt^t?^S C *;^c. mm 

N0.2 5 ItZ n S e ® *i ^ V ^ =fe O T' 0. Z.tHt4: 4 3 n mfZL^iRSli W 

tfm 1 7 iz^to 0 1 6 {::JiS i O 2-^^»*^0 m o 1 Hi 1 7 1 

It. No. 1 5tDCd S^fflV^/c^^T'^i. ^M*^* 4 8 0 n mX*^ U . 

l^_+P_^-5 4 2 5 nni~ 5 5 0 nmCDf^X'S 0 d B tM^^C y^Ni)^9^h^ 
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/c. ^^{^^ 1/— if— 2g:R4 5 0 nm~ 5 0 0 nmT'{i4 0 d B;j4±i:. ^^{C 
M^'^cyNTbmhM^o tf^. 1^5)^ No. 1 7 {i®IRi^*^'4 0 3 ninT'*)fJ, 
"tf— 5S:R*^3 5 5 nm~ 5 2 0 n mfD^fflT'ti 3 0 d B;jiL±x 380~420n 
mCDi: t C/N;&>'4 0 d B Jiil± ^ o T^c. ^ hiZZnS e ^^(OUm No. 2 5 ii. 
m.i'SL^^Mi)^ 4: 4 3 nmT'^U. 1/— if — &:R:«>^' 3 7 0 nm~ 5 3 0 nm(Dt^ 
3 0 d B^5JI.±. 4 2 0 nm~4 5 0 nm<Dt t 4 0 d B &.±(DM^^C i)^^ h 

J: 5 tw:g.®iiX?^S&4'>i>i: UTS 0 d B, $>^\^^it^ ^{w^^j&^-^i: U 

T 4 0 d BJ^^±£DC/N®#P^nS Ix— tf-ig^S^*^^^"rS*^\ gl 1 6 . HI 1 
7 C^-r^^ No. 1 5 ~ 2 5 (D^mX'lt. ^M^SftO± 1 0 %i>MH(D^&U'- 
if— i:. 3 0 d B J^±©ii5V^C /N d *^*T*# ;^io :^ f>{^± 5 % 

Jji^P'acOi^fttJ:) l^— "If— 4 0 d BJ^±®$ t>{Ci^\/^C/N d t 

^3<3D^)N- No. 1 5~2 4®*fel^tr{is C d S £D®iJRS^*^'4 8 0 n ZnS 
omU^i^^S 2 0 n m -e * o . d ©fgfflt?) if — ^ft {^iM^S-f d 

nrtgT'*o/c*^\ ^ P>i::S?S*{a|{^^iRSS^Wi-'5C d S e , ZnTe. CdT 

ai©^:* 'S: ^# 6 d i: A^*T' t S . 

^4 tw. C d. S l^C d S e %^ilPL/;^cC d S S e ffi CD 
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4 



No. 








(nm) 


§b-f-ti(nm)l:)feftl)C/N{dB) 


A 


B 


A 


B 


500 


550 


600 


620 


640 


650 


680 


700 


750 


800 


26 


CdS 


SiOz 


100 


0 


•!;;i/77-<K00i) 


480 


42 


30 


14 


12 


8 


7 


8 


8 


8 


8 


27 


CdSo,7Seo3 


SiOa 


100 


0 


-^il/'VT'fKOOl) 


538 


28 


42 


25 


21 


IS 


12 


9 


8 


8 


8 


28 


GdSoaSeaj 


SiOj 


100 


• 0 




577 


20 


40 


41 


35 


24 


18 


15 


8 


8 


8 


29 


CdS(uS9o.7 


Si02 


100 


0 




616 


18 


28 


42 


48 


47 


37 


29 


14 


10 


8 


30 


CdSe 


SiOj 


100 


0 


mmmm 


674 


10 


14 


18 


33 


41 


47 


51 


46 


31 


24 


31 


CdS 


SiOj 


90 


10 


';^yi'77'l'K001) 


480 


40 


32 


IS 


13 


10 


8 


9 


8 


8 


8 


32 


CdSgjSeQj 


SiOj 


90 


10 




538 


35 


47 


23 


18 


12 


10 


9 


8 


8 


8 


33 


CdSjaSefts 


SiOi 


90 


10 




577 


31 


45 


45 


38 


31 


20 


17 


12 


10 


9 


34 






90 


10 


mmnm 


616 


24 


35 


47 


50 


46 


38 


24 


10 


9 


8 


35 


CdSe 


SiOj 


90 


10 


mmmm 


674 


7 


12 


20 


35 


43 


49 


52 


47 


32 


21 


36 


ZnTe 


SIO; 


90 


10 


m^mm 


517 


42 


38 


24 


21 


18 


12 


10 


8 


8 


8 


37 


CdTe 




90 


10 




780 


8 


8 


8 


9 


10 


15 


21 


35 


42 


47 


38 


CdSeo^Teoi 


SiOj 


90 


10 




730 


8 


10 


12 


15 


21 


27 


37 


42 


45 


37 



d^C d S S e ^^mi^^U^ m^^t^^^ No. 2 6-3 5X^lt. C d S C d 
S e 'S:^:^;^-^^ twOtlT, < ^ o ;^c. C d S : C d S e CD^ ;Vi:b 

1 : 1 (DWJ^ No. 2 8 (Dm-^. 5 7 7 n mT'^ U . CdSe 

ii^l^No. 3 0<Dm'^l^itm.f^^ltMlt6 7 4 n mX* $> -o tc , 

^/c CdS CdSe ^^inL'Ti^< C d S i: t t^B ^ ^^7 ;V:y 

T-i hM'fb'^tlCDti:*^. ^)|^ No. 2 9 (D C d S o. s S e o. 7 (D t ^ ^(Dt^^ 

^^thXi^iJ. ^{iU i3(q]ft1:=&l^TV^;t. ^t^c, Z.(D^l:^^b(0 (111) 15^ 

(0 0 1) ^[Ri(c|g^-te;5rffiT'^u, ^@©^Dav^^r^£tcgBiqiL 
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N o .2 6 ~ 3 O^Di!55N•T'^ila:#^@^#^^V^S^l^ l O n mSjgfD^S?*^*fr 

&.±(Dm^^C/Ni)^mhn^:it.i}^j^i}^^o ^tcm^omn N0.3 5~ S 7 iZ^ 

CdSe, ZnTe, C d T e #<D#*a(7)M^^ V^T =fc. 
MlzMJ^-l^t^iMi^'^'MmmiJ^ii^^hnt:^. ^hi^UUNo. 3 8®<J:^CCd 
S e i: C d T e ^(DM^tr^-S C d S e o.sT e „ ^ Co V^T 7 3 0 nm# 

* *Jt m ti >'V 7 -r bM'fb'^ti^D«5?^^cf>-r3i^^®Kffi^l£i^^b'^i|^T-^ 
{i^wCD-fb-^ij^fi (111) @2lRl UTV^S d i:*^*^* Lv^o 

^^b^itt. &#twM-r'50^^#'14©^<b^^^ai|-L//co ^^mj^i: L/T^ 1 CD 
No.6^D^J^'S:fflV^, m 1 J: jll/ D V D - R AM-r^^ 7. ^{-^M 

^5 JI, y V^/^y — ^^-fb^-ar/^i: t©^^^J^©¥i^5S^:&t^'•€• 

<DMgl^i^=S:^^l^^'-D VD- R AM-r^ ;^i?®C/Nit^:^i-. ^/c^5 i: y 
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^ m % ^ <^ ¥ ® ^ ^ ^ m 1/ 









/ w — 


TI7 -kei iKA 


O/ IN 


tw; 






1 UO 


^1 


z / 


1 50 


1 8.0 


O O 


^UU 


1 D.4 


oO 


300 


12.2 


37 


400 


10.1 


40 


500 


9.2 


42 


600 


8.4 


44 


700 


7.2 


45 


800 


6.1 


46 


900 


5.1 


44 


1000 


4.5 


42 


1100 


3.7 


. 41 


1200 


3.5 


40 


1300 


3.3 


37 


1400 


3.2 


31 


1500 


2.9 


27 



¥*^)K#*^'3. 2 nmJJiL± 1 7 nm;jJLT'e{±. C /N Jt;6^ 3 0 d B J^/.± U , 
0^'^^:i:*^'#?>tlTV^/c, * 3 . 5 n mM± 1 0 . 1 n mMT-C 

3. 2nin^Tlliy> Xf* 1 7 n m^±lHlS 2:. C /N Jt*^* 3 0 d B TUl S /'c 
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J^±10. 1 n d U*^^;^c„ 

L/i^ci. 1112 2 {cfcvNT. 1 {^thu ;^-j}<^-.- bSfe. 1 oitmn^m^tmm-^ 

3 (D^^^^iwfi^ 1 (Dm.U No. 6 C:g^U;^cC d S ffi V^yb, ^taS (DU 

— 1f— ^^V^TO. 1~0. 6 iU m©T-i7:R'S:Wi"-5 tr h A^5? — VSrJ^^U 

^^Xy^^y ^ U Vi/t::T?^^U. S i O g-^m)^ 9 0 n m^S: J^^bT^c^. Al- 
T i 1 0 0 nm?^^U/co 1 ©jp^^ 0 . 6mmT'^U. 

/NJt^l¥ffiU;^cil T — i^ftO. 2 /timtC^U-r 4 2 d B-e^o;^c» 
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r 

(i'>;i'^y T-i' bMt.u<{iWi£rp'i£M<D^^^3t'£:^-ts ii-vi m^t^m^m 
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8. ^^JB5, 6 x^i7lam©3^'ltfSfa^^#{^*5''^t:, |fiia':7;u^y y-i- b^rt;-^ 

(0 0 1) aai^T'^u. iuiaF>gffii&i£M'rb^ti{i»m®iw^ 
UT (1 1 1) aaisiT'^sciai'&iitmiii-s^'if^ia^iK^*:. 

9. W^Jg 5 ~ 8 ^DV^-rtl/&^ 1 ]giaS©7^'Itlgia^^^#:l'fcV>T. luiaM^^M 

10. it^:® 5 - 9 ©v^-fti*^ 1 miamoT^'if #ia^i^^^i'*5v^T. mia^^^ 

ii-vi j^>fb-^J^#^#:®^W»*^^^>'i/%-e3 5%^J^±9 5% 

11. a^jg 1 ~ 1 0 ©v^-fjH*^ 1 :giam®7fe'it^§a^i«#tcfcv^T, tfria^^ 
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